CRITICAL ITEMS LIBT PROJECT: SAMS SYSTEN: MECHA AR SYSTEW
- - ASS'Y : L] Ass'y p/N: SHEET: 1
REF. REV. onaving afr. D o 2/1008 RATIONALE FOR ACCEPTANCE
DESIGHAT 10N CAUSE ENO 1TEN CRITICALITY
4820 3 SHOULDER MODE : LOSS OF 1 OF 7 DESIGN FEATURES
FUSING. 43 L0SS OF END VIRES CAmmYING |  .C.L Tl 0TS
- PRINE EFFECTOR 28V 10 END
CHANMEL . EFFECTOR, FUSES USED 1M THE SHOULDER FUSE PLUG ASSEMBLIES ARE OF THE
FUSES. 16 SLIGHT INCREASE DESIGN DEFINED OY MSFC SPECIFICATION 40M3B259. FOR SANS
BACK-UP CAUSE(S): IN VOLTAGE APPLICATION, DESIGN AND PROCESS [NPROVEMENTS RAVE DEEN
CHANMEL o DROP MEGOTIATED WINH, AND INPLEMENTED BY, THE MAMUFACTURER.
FUSES. NECHAN PCAL SETVEEN 2BV AND THESE INCLUDE :
IRING SHOCK THE END
SCHEMATIC visration EFFECTOR. MO - IMPROVED ATTACHMENT OF £HD CAPS.
S1140€314 MATERIALS EFFECT OM - CONTROL OF FUSE ELEMENT LENGTH AND DEISPOSITION WITHIN THE
REVISION C. (FUSES 18 OPERATION. FUSE BODY TURE,
THROUGH 22). WORST CASE - CONTAOL SOLDERING SETUEEN FUSE ELEMENT AND THE ENO CAPS.
PRIOR TO ASSEMBLY IN THE FUSE PLUG ASSEMELY, A COMNECT PIN IS
LOSS OF SOLDERED 1D EACN OF THE FUSE LEAD WIRES. THIS PROCESS IS
HISSION, COMTROLLED BY ESTABLISHED PROCEDURES WHICH INCLUDE THE
SUBSEQUENT REOUIREMENT OF A “METERED™ OUALITY OF SOLDER FOR EACH SOLDER
FAILURE mAY JOINT. THE FUSE BODY AND LEAD WIRES ARE SLEEVED 10 PRECEUDE
RESULT 1N SHOAT CIRCUITS, EACH FUSE AND ALL SOLDERED JOIMTS ARE
::cmgﬁm SUBJECTED 1O RADIOGRAPHIC INSPECTION.
G .

PREPARED BY: MWFWG

REDUNDANT PATHS
REMAINING

1 OF REMAINING
& FUSES

THE FUSE PLUG ASSEMBLY INCLUDES AN ALUNINUM POTYING
SHELL. FOLLOUING IMTEGRATION OF TMHE FUSES, THE CONNECTOR
ASSEMBLY 1S POTTED USING A SEMI-RESILIENT (RTV) COMPOUND.
POTTING MEDIUM PROVIDES GOOD HEAT TRANSFER AMD ENSURES
MECHANICAL SYARILITY OF THE INDIVIDUAL FUSES.

POUER 1O THE END EFFECTOR 1S COMDUCTED 8Y 7 PARALLEL WIRES,
EACH OF WUHICH IS PROTECTED BY A 5 AMP FUSE.

THE
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CRITICAL ITEBMB LIST

PROJECT: SRMS
ASS'Y mémr_m

ASSY P/N: SHEE?:

REDUMDANT PATHS
RENATNING

1 OF REMATNING
6 FUSES

PREPARED BY: MIWG

SUPERCEDENG DATE: 25 NOV 86

— R [ FRTTONE WOOE 1 FRTLOWE EFFECT |
REF. REV. onaving akr. AND oN 2/ RATIONA ACCEPTANCE
DESIGRATION CAUSE €N ITEN CAITICALETY 1€ For
4620 3 SHOULDER MODE : LOSS OF 1 OF 7 ACCEPTANCE TESTS
FUSING. 45 L0SS OF E4D vikes cammvang | CCUUUTTTTUTRR
- zllit ::n;:um g?:c::ll)c:m :l'l!lSlICIﬁlu’-‘ElE ELBOV AND URIST JOINTS ARE SURJECTED TO THE
. . OLLOWING ACEEPTAN o TESTING.
FUSES. 16 SLIGHT |MCAEASE CE ENVIROMENTAL TES
BACK-UP CMISE(S): IN VOLTAGE O VIBRATION: LEVEL AMD DURATION - REFERENCE TABLES 9, 10 AND
CHANNEL {1) DRoP 1.
;ﬁ:ﬂ NECHANICAL fﬁ}“ﬁ" 28v a0
It SHOLK w0 O THERMAL:  +70 DEGREES C 10 -25 DEGREES € (2 CYCLES)
SCHEMATIC vienafsow EFFECTOR. MO 1 N 10966 TouR.
S1140E316 MATERIALS EFFECT ON
AEVISTON C. (FUSES 16 OPERATION. THE JOINTS ARE INYEGRATED IMIO THE RMS SYSTEM (PER 1PS32)
THROUGH 22). WHICK IS FURTHER TESTED IN (IPS10 RMS STRONGBACK AND P332
WORST CASE FLAT FLOOR). THESE TESTS VERIFIES THE ANSENCE OF THE FAILUAE
LOSS OF
NISSION, QUAL IFICATION TESTS
”“”" ...................
FAILURE MAY THE SHOULOER AND WRIST JOINTS VERE SUBJECTED 10 THE LISTED
RESULT 1N SELOU ENVIRONMENTS. THE ELBOM JOINTS WAS WOT EXPOSED THE
JHCOMPLETE OUALSFICATION ENVIROMMEN!S UAS CERFIFIED BY SIMILARITY TO THE
RIGIDIZATION. SHOULDEN JOINT.

O VIBRATION: LEVEL AND DURATION lElElE-ICE TABLES ¢ AWD 10
0 SHOCK: 206711 HS - 3 ANES ( & DIRECTIONS)

O THERMAL VADUUM: 01 DEGREES € TO -36 DEGREES C (8 CYCLES)
1 K 10**6 tTomn,

MIL-STD-461 AS MODIFIED BY SL-E-0002 (TESTS CEOL,
CEO3, €SOV, CSO2, CS06, MEOZ (M/R).

ONLY SHOULDER JOINT VAS TESTED, 93X RN
{65 DEGREES C MAINTAINED FOR 8 WRS.) (65 DEGREES
C 10 30 DEGREES C 1N 16 HRS) 10 CYCLES 240 MRS,

O LOAD TEST: :IIIJI.EDES JOIRT STRUCTURAL LOAD TEST REFERENCE
ABL .

0 EMC:

O HMIDITY:

WNOTE:

ELOOU JOINT (S/R 302 AND UP) [NCORPORATES WOW-WELDED
:uusmous WHICH WAS LOAD TESTED TO LOAD IN REFERENCE TASLE
BS.

FLIGHT CHECKQUT

PORS OPS CHECKLIST (ALL VEMICLES) JSC 16987

APPROVED AY AE:
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CRITICAL ITENB LIST

SYSTEM:

CRAM SYSTEN
ASS'Y P/N: SHEET:

PROJECT:
ASS*Y -oﬁ'r'fmrm

PRAEPARED BY: Mrfuc

SUPFRCFNIME DALF -

REDUWOANE PATHS
ING

1 OF REMAINING
6 FUSES

_F!"_l . I ¢ [~ FRITUNE WOOE | FATTUNE EFFETT r—w
REF, REV. onaving abr, AN o 2/1an8 RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE END 1 TEM CRETRCALITY
4620 3 SHOULDER MODE : LOSS OF 1 OF 7 QA7 INSPECT IONS
FUSING. 43 1085 of ew wiRES cammving | 0 L.LTTLLTITLS
- PRINE EFFECTOR 28v 10 END

CHANNEL FUSE. EFFECTOR, FUSES ARE PROCURED AS A EEE PART TO SPAR SPECIFICATION

FUSES. 16 SLIGHT INCREASE SPAR-SGASD/023, WHICH INCORPORATES SPECTFICATION MSFCAOMIA2S9

BACK-UP CMSE(S): IN VOLTAGE AS REQUIRED DY SPAR-RNS-PA.003. QUALEFICATION, ACCEPTANCE

CHANNEL ) DROP TESTING ANO RELIABILITY L1FE TESTING OF FUSE PLUG ASSEMSLIES

FUSES, NECHANICAL SETUEEN 28V AND WAS PERFORMED 10 THE REQUIREMENTS OF THE SPAR-RMS-TP.952. -

VIRING SNOCK THE END

SCHEMAT IC visaafrow EFFECTON. WO EEE PARTS INSPECIION 1S PERFORMED AS REQUIRED BY

S1140£314 WATERIALS EFFECT 0N SPAR-RMS-PA.003, EACH EEE PART 13 QUALIFIED AT INE PART LEVEL

REVISION C. (FUSES 16 OPERATLOM. TO THE REQUIREMENTS OF THE APPLICABLE SPECEFICATION. ALL EEE

THROUGH 22). PARTS ARE 100X SCHEENED ANC BUANED IN, AS A MINIMMN AS

VORST CASE REQUIRED BY SPAR-ANS-PA.003, BY TWE SUPPLIER. ADDITloNALLY,
EEE PARTS ANE 100X NE-SCREENED IN ACCORDANCE WiTH
LOSS Of REGUINEMENTS . 8Y AN INOEPENDENT SPAR APPROVED 1ESTING
NISSION, FACILITY. DPA 1S PERFORMED AS REQUIRED BY PA.DOS ON A BANDOMLY
SUBSEQUENT SELECTED SX OF PARTS, MAXIMUM 5 PIECES, MINIMM 3 PIECES FOR
::mzlrr €ACH LOT MUMEER/DATE CODE OF PARTS MECE|VED.
INCONPLETE VIRE (S PROCURED YO SPECIFICATION NIL-W-22759 OR NIL-¥-81381
RIGIDIZAT oM. AMD INSPECIED AND TESTED TO MASA JSCMBOS0 STAMDAZD NUMBER 95A.

RECEIVING INSPECVION VERIFIES THAT ALL PARTS RECEIVED ARE AS
IDENTIFIED IN THE PROCUREMENT DOCUMEMTS, THAT MO PHYSICAL
DAMAGE KAS OCCURRED 10 PARTS DURING SHIPMEMT, THAT Txe
RECEIVING DOCUMENTS PROVIDE ADEQUATE TRACEAslLIIY INTORMAT [ Ost
AND SCREEMING DATA CLEARLY IDENTIFIES ACCEPTABLE PARIS.

PARTS ARE INSPECTED THROUGHOUT MAMUFACTURE AND ASSEMELY AS
APPROPRIATE TO THE MANUFACTURING STAGE COMPLETED. THESE
INSPECTIONS INCLUDE,

COMPOMENT MOUNTING INSPECTION FOR CORRECT SOLDERING, WIRE
LOOPING, STRAPPING. ETC. OPERATORS AND INSPECTONS ARE TAAINED
Awo CERTIFIED 10 NASA NHB S300.4(3A) STANDARD, AS WODIFIED
BT 4SC 0BB00A.

PRIOR TO POTTING, THE SOLOERED CONIACIS OF THE FUSE
ASSEMBLY ARE SUBJECIED TO RADIOGRAPHIC INSPECTION 1O CHECK
FOR POROSITY AND THTERNAL FLAVS. '

PRE AND POST POTTING INSPECTIONS 1O SPAR-ITP 257 VERIFY
VOLTAGE DROP (RESISTANCE) AT HIGH AND LOW TENPERATURE {-38
DEGREES € AND +118 DEGREES €) (SPAR/GOVERNMENT REP. -
MANOATORY INSPECTION POINT),

FUSES ARE ACCEPTANCE TESTED TO SPAR-1TP 257 WHICH
INCLUDES AMBIEME TESPING AND THERMAL CYCLING,
(SPAR/GOVERNMENT REP. - MANDAJORY INSPECKION POINT).

PRIDOR TO MATING FUSE PLUG WITH RECEPTICLE ON SNOULDER
CONMECTOR BOX, INSPECTIONS INCLUDE VISUAL, CLEANLIMESS,
WORKMANSHIP, iDENIIHCMlOﬂ, CHECK FOR BENT DR PUSHED
BACK CONFACTS EIC.

JOINT LEVEL PRE-ACCEPTANCE TEST INSPECTION, INCLUDES AN
AUDI? OF LOWER TIER INSPECIION CONPLET{ON, AS BUIL]
CONF IGURATION VERITICATION 10 AS DESIGN EfC,




CRITICAL ITEM8 LIBT

PROJECT : SYSTEM: AN ARM YSTEN
ASS'Y niﬁfmr"sm ASS'Y PIH: Eulﬁiizw SHEET: 4

REDUNDANT PATHS
REMAINENG

1 OF REMAINING
6 FUSES

X [~ FRTCURE WODE |
REF. REV. oasvluc nfr. Ao o 27108 RATIONALE FOM ACCEPTANCE
DESIGMATION CAUSE END TTEM CRITICALTY
4620 3 DER 0D : L0SS OF 1 Of T .
FUSING. &5 LOSS OF END WIRES CARRYING A TESY READINESS REVIEW (TRR) WHICK INCLUDES VERIFICATION Of
- PRINE EFFECTON 20V 10 ENO  TEST PERSONNEL, TESI DOCUMENTS, TEST EQUIPWENMT CALIBRANION/
c L FUSE. EFFECTON. VALIDATION STATUS AND MARDAARE CONFIGURATION 1S CONVENED BY
FUSES. 16 SLIGHT LNCREASE QUALITY ASSURANCE [N COMJUNCTION WITH ENGIMEERING
BACK-UP CAUSE(S): IN VOLTAGE RELLABILITY, CONFIGUNATION CONTROL, SUPPLIER AS APPLICABLE,
CHANMEL 1) onoP AND THE GOVEMMEMT REPAESENTATIVE, PRIOR 1O THE START OF ANY
FUSES, NECRANICAL SETMEEN 20V AWD FOAMAL TESTING (ACCEPTANCE O QuALIFICATION).
vIRING SNOCK INE END
SCHENATIC vional 1on EFFECTOR. WO JOINT LEVEL ACCEPTANCE TESTING (ATP) INCLUDES AMBINET,
511406318 MATERIALS EFFECT ON VIBRATION AMD THERMAL-VAC TESTING.
REVISION C. %mnm 122) OPERATION. (SPAR/GOVERNMENT REP. - MANDAIORY INSPECTION POINT).
UORST CASE SRNS SYSTENS IMTEGRATION, THE IMTEGRATION OF MECHANICAL ARM
---------- SUBASSENBLIES AND THE F1lGHT CABIN EQUIPNENT 1O FORM THE SANS.
L0SS OF INSPECTIONS ARE PERFORMED AT EACN PHASE OF IMTEGRATION WHICH
NISSION. INCLUDES GROUMDING CHECKS, THRU WIRING CWECKS, VIRING ROUTING,
SUBSEQUENT INTERFACE CONNECTORS FOR BENT OR PUSH BACK CONTACIS ETC.
FALLURE MAY
RESULT IN SAMS SYSTENS IESTING - STAONGRACK AND FLAT FLOOR AMBIENT
INCOMPLETE PERFORMAMLCE TEST. (SPAR/GOVEANMENT REP. - MANDATORY INSPECTION
RIGIDIIAT IO, POINT}

PREPARED BY: MNIVG

SUPERCEDIMG DATE: 25 WOV B4

APPROVED 8Y: ___
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CRITICAL ITEMS LI8sT PROJECT: $AM SYSTEM: ] ARM "
———— ASSoY m Ass'y p/H: SHEET : 5

(TR m—nmm—[—-m—rmr
REF. nev. | omaulng aér. AND oN 2/1hAp RATIONALE FOR ACCEPTANCE
DESICHATION CAUSE END ITEN CRITICALITY
4820 3 SHOULDER MODE : LOSS OF 1 OF 7 FAILUWE MISTORY
TUSING, 45 LOSS 'OF EnD viRes cammymve | L CLUUTUTOTITT
. PRINE EFFECTOR 26V 10 Ew0
CHANEL FUSE. EFFECIOR, THE FOLLOVING FATLUAE AMALYSIS REPORT(S) ARE RELEVANI:
FUSES. 16 SLIGNT INCREASE
BACK-Up CAUSE(S): IN VL TAGE
CHANWEL 1) DROP
FUSES. MECMANTCAL BETUEEN 28V AND FAR 2104:
VIRING SNOCK THE_END S/M 202" a0 80
SCHEMATIC visarf ron EFFECTOR. WO
S19406316 MATERIALS EFFECT ON DESCRIPTION
REVISION C. frusts 16 oPEmATION.  f  LOUTULL0T
WROUGH 22). HIGH RESISTAMCE FOLLOVING THERMAL CYCLING CAUSED v wrg.
WORST CASE OEFECT, -
10s$ of CORRECTIVE ACTIOM
missiom, | CUCCO U0 TUCT
SUSSEQUENT : WG 10 INPLEMENT THERMAL TESTING. (FMEA 0. 4590, 4870
FAILURE MAY
RESULT I¥ FAR 2120:
JNCONPLETE S/N 200 aan 8y
RIGIDIZAT TON.
DESCRIPTION
REDUMDANT PATHS HIGH RESISTANCE, NFG DEFECT. REFER T0 FAR 2104. ou1-pur p1o
NENAIN NG NOT SUITCH, FOLLOVING MMIDIFY TEST, OUE TO' SHORTED b
1 OF REMAINING CORRECTIVE ACTION
6 rus!s .................
REFER 1O FAR 2114 (FMEA NO.4590, 4670) REPLACED LD,
FAR 2350:
S/N 302 my 83
DESCRIPY 0N

FUSE FAILED OPEN, CAUSED BY DAMAGED SOLDER COMN DURING REVORK .
CORRECTIVE ACtioN

SCAAPPED REVORKED PUSES. ECH 1130 MODIFIED TESTING. (e
KO. 4590, 4470) '

£

FAR 2370:
S/ 304 Nov B3

DESCRIPTION

VOLTAGE DROP EMCESSIVE, CAUSE DESIGN/MANUFACTUR [ NG FAULT,
CORRECVIVE ACTIONW

SCRAPPED ALL FUSES, PREPARED MEW FUSE SPEC. (FMEA NO. 4590,
4670)

e d ] [

— S _
PRIPARCD BY: WrWG____ SUPERCEDING DATE: 25 WOV 86 APPROVED Y. _ RMS/MECH 371



“iAsiLnL 1ILAD LIDY PROJECT: SRMS SYSTEM: MECHANICAL ARM SUBSYSTEM

e e, ———— ASS'Y NOMENCLATURE: SHOULDER Ass*y psi: SY1L03 seer: &
T T Caev. | mealTry, b TATCRE ROOE T VAIURE EFTECT [ RO TR e
. . . oM 7 1RAB RATIONALE FOR ACCEPTANCE
DESIGHAT ION CAUSE €MD ITEM CRITICALITY
4620 3 | SHOULDER MODE : lossofr 1or 7 | OPERATIONAL EFFECTS T TTTTTTTTTTTTTTTiTeemeeeees
FUSING. &S LOSE OF END VIRES CARRYING btusbousndlabbidt
- PRINE EFFECTOR 20¥ 10 END
fs;::[l‘o FUSE. EFFECTOR. NONE :
. SLIGHT INCREASE UNABLE 1O RIGIDIZE/DERICIDIZE VITH SUBSEOUENT FATLURE. IF
BACK -uP CAUSE(S): IN VOLTAGE FAILURE OCCURS DURING RIGIDIZE SEQUENCE.THE CARRIAGE VILL NOT
CHAMNEL 11 DROP COMPLETELY RIGEDIZE AND ARM WILL REMAIN LIMP IF IN AUTO MOOE.
FUSES, MECHAN [CAL BETWEEN 28V AND OPERAIOR WILL DETEC! OFF NOMIMAL OPERATION OF THE EE.
WIRING SHOCK THE END
SCHEMATIC vierafion EFFECTOR. NO CREV ACTION
S11406318 MATERIALS EFFECT on ™ | Ll
REVISION €. (FUSES 16 OPEAAI ION.
THROUGH 22}). NONE .
WORST CASE VITH SUBSEQUENT FAILURE THE EE MODE SWITCH SHOULD BE TURNED
------ eee OFF.CAEM SHOULD ONSERVE THE CAPTUAE SEOUENCE AND DETERMINE -
LOSS OF FHAT THE GAAPPLE FINTURE HAS BEEN DNAUM FAR ENOUGH INTO THE EE
NISSION. TO PROHIBIT PAYLADD ROTATIONS.IF THE ENTERFACE DOES NOT APPEAR
SUBSEQUENT RIGID, ATFENPT 10 RIGIDIZE IM THE ALTERNATE NODE.IF RIGIDIZE 15
FAILLME MAY UNSUCCESSFUL ATTEMPT RELEASE USING PRIMARY EE MODE.|F SNARES
RESILT IN OPEW, MANEUVER THE ARM AVAY FROW IHE PAYLOAD.IF SNARES DON'T
INCOMPLE 1€ OPEM ATTEMPT 10 RELEASE 1N BACKUP MODE.(F SMAAES DPEN, MAWEUVER
RIGIDIZATION. ARM AUAY FROM PATLOAD_MANEUVER ORBITER AMAY FROM PAYLOAD. IF
SHARES CANMOT BE OPENED IN ANY MODE,THEN THE ARM/PAYLAGD CONBIN
ATION CAN BE JETIISONNED.
REDUNDANT PATHS
REMATNING CREV TRAINING
1 OF REMAINING
& FUSES CAEW TO BE TRAINED TO RECOGMIZE OFF NOMINAL OPERATION OF THE
EE AMD AMD TURN WODE SWITCH 10 OFF AFTER SPEC TIME AND
MANEUVER THE ORBITER AUAY TROM A FREE FLYENG PATLOAD AT ANY
TINE DURING ARN OPERAT[ONS.
) WISSTON COMSTRAINT
i
' WHEW CAPTURING A FREE FLYING PAYLOAD THE EE MUST BE FAR ENOUGH
AUAY FROM STRUCTURE TO PRONIBIT COMTACY REGARDLESS OF PAYLGAD
ROTATIONS.
SCREEN FAILURES
A:OPERATES NORMALLY. INDEPEMDENT PATHS ARE MOY
INSTRUNENTED .
9:0PERAIES NORMALLY.INOEPENDENT PATHS ARE WOT
INSTRUMENTED .
OMRSD OFFL INE
VERIFY INDIVIDUAL FUSES WHEM ARM IS SPLIT AT ELBOM.
OMRSD ONLINE [NSTALLATION
PREPARED BY: MFUG SUPERCEDING DATE: 25 WOV 86 APPROVED BY: B oAE:
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CRITICAL ITEMB LIST PROJECT: SRMS — SYSIEM: MEC n-!&“ ARM_SUBSYSTEN
e — e e m——————— ASS'Y NoMENCTATORE: SRONBEN Ass'y psH: STT SHEE): _J
WA ] "] VATIONE ROUE ] FATLIME EFFFCT | WO R - R — -
AEF, REV. onaving afe. A0 oW 27108 NATIONALE FOR ACCEPTAMCE
DESIGHATION CAUSE END 1TEM CATTICALINY
4620 3 SHOULDER MODE : 10SS OF 1 OF 7 NOME
FUSING. 45 L0SS OF Emp WINES CARRYING
.| prime EFFECTON 20¢ 10 END
CHANNEL TUSE. EFFECTOR, OMESD DNLINE TURNAROUND
FUSES. 16 SLIGHT OwcReAsE | ... U000
BACK-UP CAUSE(S): IN VOLTAGE
CHANMEL 1) DROP NOWE
FUSES, MECRANICAL SEILEEN 28V AND
viRING IHE_END
SCNEMATIC vionalion EFFECTON. 4O
S1140€318 RATERTALS EFFEC) OM
KEVISION €. (FUSES 18 - 1 OPERATION.
TumoucH 22).
WORST CASE
LOSS OF
MISSION,
SUSSEQUENT
FAILUME MAY
RESULT 1N
INCONPLENE
RIGIDIZATION,

REDUMDANT PATHS
REMAINING

1 OF REMAIMING
8 FUSES
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